Genomic organization and alternative transcripts of the human Connexin40 gene.
The human Cx40 gene (NT_004434.5) was sorted out from the GenBank database and as a result of a BLAST homology search, two ESTs (BE784549 from a human lung database, and BE732411 from a human placenta database) overlapping with the coding exon 2 sequence and upstream regions of the gene were identified. These ESTs correspond to two transcripts 1A and 1B, which diverge from each other in their 5' regions. The transcript 1A corresponds to the only transcript previously identified for the mouse and rat Cx40 genes; whereas the transcript 1B is a new transcript. The human Cx40 gene therefore comprises three exons: exon 1A (100 bp), exon 1B (132 bp) and coding exon 2, with the exons 1A and 1B at 14 and 1.3 kb of the exon 2, respectively. The expression of these transcripts is cell-type specific. Transcript 1A is expressed in endothelial cells. Its expression was demonstrated in human umbilical vein endothelial cells (HUVEC). Transcript 1B is expressed in placental cytotrophoblasts. Its expression was demonstrated in malignant trophoblastic cells, BeWo, JAR and JEG-3, and purified cytotrophoblasts from human first trimester placental tissues. Interestingly, both transcripts 1A and 1B are expressed in the right atrial appendages (RAA), although the cell-type expression of the two transcripts in this particular tissue has not yet been determined. Both transcripts were found to be expressed in the various heart regions investigated, where transcript 1B was found to always occur rarely in comparison with transcript 1A. Transcripts 1A and 1B are both more abundant in the atria than in the ventricles. Luciferase reporter gene assays demonstrated that two genomic regions containing the exons 1A and 1B induced a cell-type specific expression. The 1.2 kb sequence, containing the exon 1A, induced an increase of the luciferase activity in HUVEC; whereas the 1.9 kb sequence, containing the exon 1B, induces an increase of expression of the luciferase activity in BeWo cells. The DNA sequence upstream of the exon 1A contains SP1 binding sites, but no TATA- or CAAT-box; whereas the region upstream of the exon 1B is preceded by three CAAT-boxes. Thus, in contrast to the mouse and rat Cx40 genes, the human Cx40 gene organized in three exons and generates two transcripts, which are cell-type specific.